
Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
03

1 
33

6
B

1
*EP001031336B1*
(11) EP 1 031 336 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention
of the grant of the patent:
07.07.2004 Bulletin 2004/28

(21) Application number: 00103824.9

(22) Date of filing: 23.02.2000

(51) Int Cl.7: A61G 3/02, B60R 9/042

(54) Wheel chair storage apparatus for car

Vorrichtung zum Laden eines Rollstuhls für Kraftfahrzeuge

Dispositif pour charger un fauteuil roulant pour véhicule

(84) Designated Contracting States:
AT BE CH CY DE DK ES FI FR GB GR IE IT LI LU
MC NL PT SE

(30) Priority: 25.02.1999 JP 4835499

(43) Date of publication of application:
30.08.2000 Bulletin 2000/35

(73) Proprietor: Nissin Jidosha Kogyo Co., Ltd.
Kita-Saitama-gun, Saitama-ken 349-1148 (JP)

(72) Inventor: Kameda, Fujio,
Nissin Jidosha Kogyo Co., Ltd.
Kita-Saitama-gun, Saitama-ken 349-1148 (JP)

(74) Representative:
Kirschner, Klaus Dieter, Dipl.-Phys.
Böck, Tappe, Kirschner
Rechtsanwälte - Patentanwälte
Sollner Strasse 38
81479 München (DE)

(56) References cited:
DE-A- 4 412 689 GB-A- 2 139 178
US-A- 3 608 759 US-A- 4 242 030
US-A- 4 440 540



EP 1 031 336 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION

[Field of the Invention]

[0001] This invention relates to a wheel chair storage
apparatus for storing a wheel chair to be used by a phys-
ically handicapped on the roof of a car such as an au-
tomobile.

[Related Background Art]

[0002] Conventionally, when the user of a wheel chair
drives a car such as automobile, he or she has to fold
the wheel chair and put it on the rear seats, the loading
platform or the passenger seat of the car. A wheel chair
is significantly heavy and bulky and hence such an op-
eration of folding and loading the wheel chair is a heavy
work to be done. To avoid this problem, various appa-
ratus for storing a folded wheel chair in a storage space
provided on the roof of a car such as automobile have
been proposed to date. Japanese Utility Model Applica-
tion Laid-Open No. 3-12598 is one of such proposals.
[0003] Japanese Utility Model Application Laid-Open
No. 3-12598 describes a wheel chair storage apparatus
of a car that comprises a case main body arranged on
the roof of the car to store a folded wheel chair, a rail
unit arranged in the case main body and including the
first, second and third rails that can be extended and
retracted between the roof and the door of the car ac-
cessible to the user of the wheel chair. The folded wheel
chair is brought into engagement with the third rail that
is located lowermost and then stored in the case main
body by retracting the first, second and third rails.
[0004] However, a wheel chair storage apparatus as
disclosed in the above Japanese Utility Model Applica-
tion Laid-Open No. 3-12598 is accompanied by the fol-
lowing problems.

(1) Since the wheel chair storage apparatus com-
prises a plurality of rails that have to be extended
and retracted when storing the wheel chair, the ap-
paratus has a rather complex configuration to make
it liable to become out of order and costly. Addition-
ally, in the case of a one-box type car that stands
high, an apparatus of a different version comprising
four or more than four rails may have to be installed
and therefore the user may be forced to buy a new
apparatus when he or she buys a new car. In other
words, the applicability of the apparatus is limited.
(2) The operation of folding the wheel chair and
bringing it into engagement with the rail unit is an
outdoor operation. Therefore, not only the wheel
chair but also the owner of the wheel chair itself get
wet when it rains. This is by no means desirable to
the health of the wheel chair owner. The provision
of a water-proof sheet for protecting the wheel chair

owner and the wheel chair is, however, not feasible
because of the configuration of the apparatus.
(3) Because the wheel chair storage apparatus
comprises a rail unit including a plurality of rails that
can be extended and retracted, it is rather bulky. In
other words, the location at which it can be fitted to
the car is limited and may be remote from the door
accessible to the user of the wheel chair to provide
a great disadvantage for the operation of storing the
wheel chair.

[0005] GB-A-2 139 178 discloses a wheel chair stow-
age apparatus for a fitment to a motor vehicle that in-
cludes a container for the wheel chair. This container is
arranged to be mounted for transport in a position laid
flat across the roof of the vehicle and is at the same time
pivotally connected to a basal part so that it can be
brought to an upstanding position at the drivers or pas-
sengers side of the vehicle roof. The apparatus com-
prises in addition a power operated means for lifting and
lowering said container about its pivotal connection to
the basal part and means whereby the wheel chair can
be lowered from or raised into the raised container.
[0006] In the DE 44 12 689 A1 a wheel chair roof case
with a fixed casing and with a movable casing is de-
scribed, onto which the wheel chair is fastened. The
movable casing is to be brought into a position lateral to
the car together with the wheel chair. The movable cas-
ing is moved on slide rails which are movable relative to
the fixed casing and in which the movable casing is guid-
ed movably. The movement occurs due to the gravita-
tional force as the slide rails tilts slopingly downwards
with their free ends, whereby the velocity of the move-
ment is controlled by a motor, which releases the holding
rope correspondingly.
[0007] In the US-A-4 440 540 a device for selectively
positioning a wheel chair onto a automobile is de-
scribed. This device comprises a fixed support appara-
tus mountable onto the roof of an automobile and defin-
ing a fixed track and an axle arranged for rotational roll-
ing engagement with the track and movement the-
realong. Moreover, a wheel chair support shaft means
is provided that comprises first and second shaft ele-
ments which are extensible with respect to each other
and which further define first and second ends. The first
ends thereof are rotatably mounted onto the axle. The
second end thereof is associated with a wheel chair for
support thereof. The second shaft element defines the
second end. The device according to the US-A-4 440
540 further comprises a cover rotatably mounted onto
said second shaft element.
[0008] The US-A-4 242 030 discloses a mechanism
for handling a storage compartment as it is a raised from
ground level to a carry position on top of a vehicle where-
by wheel chairs and the like disposited in said compart-
ment maybe stored and transported for convenient us-
age. Controls regulate up, down, rotational and locking
operations of compartment hoist elements that move
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the compartment transitionally from an upright position
at the side of the vehicle to an elevated flat disposition
on top of the vehicle with said compartment and all hoist
elements being maintained at a low elevation to pre-
serve low clearance characteristics.
[0009] In the US-A-4 242 030 a self loading, weather
protected carrier for raising or lowering an object to and
from the top of a motor vehicle and for transporting the
object on a motor vehicle is disclosed. The carrier com-
prises a horizontally disposed base adapted to be
mounted on the roof of a motor vehicle and having a
transverse guide affixed thereto, a carriage extendably
carried by transverse guide and movable at a vehicle
top level between a load/unload position and a travel
position, a generally L-shaped tilt frame, pivotally
mounted on the carriage and rotatable between a gen-
erally upright position for loading and unloading the ob-
ject and a generally horizontal position for storing the
object on the motor vehicle, a linkage mechanism at-
tached to the tilt frame and responsive to the carrier be-
ing extended into the load/unload position to rotate the
tilt frame to an upright loading position, and a hoist
mounted on the tilt frame for raising and lowering the
object.

BRIEF SUMMARY OF THE INVENTION

[0010] In view of the above identified problems and
other problems of the prior art, it is therefore the first
object of the present invention to provide a wheel chair
storage apparatus having a simple configuration that is
applicable to various types of cars with different heights
without modifying its configuration and can be manufac-
tured at low cost.
[0011] The second object of the present invention is
to provide a wheel chair storage apparatus that allows
a wheel chair to be stored and retrieved with ease and
to which a water-proof sheet or cover can be fitted in a
simple manner to protect both the wheel chair owner
and the wheel chair against rain.
[0012] The third object of the invention is to provide a
wheel chair storage apparatus adapted to shift the loca-
tion of the operation of storing the wheel chair depend-
ing on the door of the car accessible to the user of the
wheel chair (where the user leaves the wheel chair to
get into the car and rides onto the wheel chair from the
car).
[0013] According to the invention, the above first ob-
ject is achieved by providing a wheel chair storage ap-
paratus adapted to store the wheel chair of a physically
handicapped in a folded state in a storage space ar-
ranged on the roof of a car, said apparatus comprising
a main body including a storage section for storing the
folded wheel chair, a fitting means for fitting the main
body to the roof of the car, a slider movable back and
forth between the main body and a position located
above a doorway of the car, a lift means arranged on
the lift for lifting the wheel chair from said doorway, a

wheel chair folding means interlocked with said lift
means for folding the wheel chair being lifted by said lift
means, a wheel chair holder for folding said folded
wheel chair and an attitude modifying means for modi-
fying the attitude of the wheel chair so as to make it
adapted to storage by rotating the wheel chair holder
with said wheel chair. Said wheel chair folding means is
preferably a belt or a wire having its opposite ends linked
to the lateral sides of the wheel chair to be folded to-
gether so as to suspend said wheel chair as it is pulled
up at the middle thereof.
[0014] With the above described arrangement, the
slider fitted to the main body is moved horizontally and
laterally relative to the car to a position located above a
doorway of the car and the belt or the wire of the wheel
chair folding means is made to lift the wheel chair verti-
cally. Then, the wheel chair is folded as it is lifted and
then rotated with the wheel chair holder until it is stored
in the storage section. The wheel chair storage appara-
tus has a configuration that is simplified more than any
comparable conventional apparatus and is practically
free from malfunctions. Such a wheel chair storage ap-
paratus can be manufactured at low cost.
[0015] The above described first object of the inven-
tion can also be achieved by providing a wheel chair
storage apparatus adapted to store the wheel chair of a
physically handicapped in a folded state in a storage
space arranged on the roof of a car, said apparatus com-
prising a main body including a storage section for stor-
ing the folded wheel chair, a fitting means for fitting the
main body to the roof of the car, a rotating means for
rotating said main body between the position for storing
the wheel chair and a position right above a doorway of
the car, a lift means arranged on the lift for lifting the
wheel chair from said doorway, a wheel chair folding
means interlocked with said lift means for folding the
wheel chair being lifted by said lift means, a wheel chair
holder for folding said folded wheel chair and an attitude
modifying means for modifying the attitude of the wheel
chair so as to make it adapted to storage by rotating the
wheel chair holder with said wheel chair. Said wheel
chair folding means is preferably a belt or a wire having
its opposite ends linked to the lateral sides of the wheel
chair to be folded together so as to suspend said wheel
chair as it is pulled up at the middle thereof.
[0016] This arrangement of omitting the above de-
scribed slider can further simplify the configuration of a
wheel chair storage apparatus according to the inven-
tion.
[0017] According to the invention, the above second
object is achieved by providing said slider with a water-
proof cover. Preferably, said water-proof cover is made
of an elastic material.
[0018] With this arrangement, as either the slider is
adapted to move horizontally between the main body
and a position located above a doorway of the car or the
main body is adapted to be rotated by a rotating means
between the position for storing the wheel chair and a
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position right above a doorway of the car, the user of the
wheel chair can fit the water-proof cover to either the
slider or the main body with ease so that not only the
user of the wheel chair but also the wheel chair itself is
protected against being wetted by rain or snow.
[0019] Additionally, when the water-proof sheet is
made of an elastic material, it can change its form ac-
cording to the profile of the wheel chair and the wheel
chair holder so that there is no need of providing a space
within the slider for preventing the cover and the wheel
chair holder and the wheel chair itself from interfering
with each other. Then, the height of the wheel chair stor-
age apparatus can be minimized to reduce the overall
manufacturing cost.
[0020] According to the invention, the above third ob-
ject is achieved by providing a wheel chair storage ap-
paratus comprising a slider as defined above and addi-
tionally a rotating means for rotating said main body rel-
ative to said car between the position for storing the
wheel chair and a position right above a doorway of the
car. Preferably, said rotating means includes a shaft to
be used for rotatably fitting said main body to said fitting
means, a stopper fitted to said fitting means and ar-
ranged eccentrically relative to the axial line of said shaft
and an urging means for constantly urging said main
body in the direction of returning to the storage space,
said slider being provided with an abutment section for
abutting said stopper.
[0021] With the above arrangement, as the slider is
moved away from the main body, its abutment section
eventually comes to abut the stopper. Then, as the slider
is moved further, both the slider itself and the main body
are driven be rotate around the shaft. By selecting ap-
propriate relative positions for the stopper and the shaft,
it is possible to place the slider at a position right above
the doorway of the car through which the user of the
wheel chair moves into the car. The need of arranging
a specific drive means for rotating the main body can be
eliminated to simplify the configuration of the rotating
means and reduce the manufacturing cost by making
the rotating means include the above listed compo-
nents.
[0022] Additionally, since the slider can be placed
right above the doorway, the effect of preventing both
the user of the wheel chair and the wheel chair itself
from being wetted by rain or snow can be secured. It will
be appreciated that the third object of the invention can
be achieved without using a slider.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWINGS

[0023]

FIG. 1 is a schematic plan view of a first embodi-
ment of wheel chair storage apparatus of a car ac-
cording to the invention, illustrating its configura-
tion.

FIG. 2 is a schematic front view of the embodiment
of wheel chair storage apparatus of a car shown in
FIG. 1.
FIG. 3 is a schematic plan view of an wheel chair
storage apparatus of a car according to the inven-
tion and comprising a rotating means.
FIG. 4 is schematic front view of the first embodi-
ment of wheel chair storage apparatus according to
the invention, illustrating the slider moved away
from the roof of the car.
FIG. 5 is a schematic front view of the first embod-
iment of wheel chair storage apparatus according
to the invention, illustrating the wheel chair sus-
pended and inserted into the wheel chair holder.
FIG. 6 is a schematic front view of the first embod-
iment of wheel chair storage apparatus according
to the invention, illustrating the wheel chair holder
holding the wheel chair being stored in the slider by
winding up the belt.
FIG. 7 is a schematic front view of the first embod-
iment of wheel chair storage apparatus according
to the invention, illustrating the wheel chair com-
pletely stored in the wheel chair storage apparatus.
FIG. 8 is a schematic plan view of a second embod-
iment of wheel chair storage apparatus of a car ac-
cording to the invention, illustrating its configura-
tion.
FIG. 9 is a schematic plan view of the embodiment
of FIG. 8, illustrating how it is operated.

DETAILED DESCRIPTION OF THE INVENTION

[0024] Now, the present invention will be described by
referring to the accompanying drawings that illustrate
preferred embodiments of the invention.

(Embodiment 1)

[0025] FIGS. 1 and 2 schematically illustrate a first
embodiment of wheel chair storage apparatus of a car
according to the invention. FIG. 1 is schematic a plan
view and FIG.2 is a schematic front view of the embod-
iment. In the following description, the expression "for-
ward and rearward" or "longitudinally" is used relative
to the car (e.g., upward and downward in FIG. 1), while
the expression "leftward and rightward" or "laterally" is
also used relative to the car (e.g., leftward and rightward
in FIG. 1).
[0026] Support members 3, 3 are fitted to car A along
lateral side rails of the car A and hence they are extend-
ing longitudinally. While the support members 3, 3 may
be specifically designed for a wheel chair storage appa-
ratus according to the invention, those of a commercially
available ski carrier or a commercially available bag-
gage carrier can be used without any problem for the
purpose of the invention. A lattice-like fitting member 2
extending laterally on the roof of the car A is fitted to the
support members 3, 3. Then, the apparatus main body
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5 having a storage space 8 for storing a folded wheel
chair 20 is fitted to the fitting member 2. Thus, with this
embodiment, the fitting means for fitting a wheel chair 5
onto the roof of the car A includes the fitting member 2
and the support members 3, 3.
[0027] The main body 5 also has a lattice-like config-
uration and includes a laterally extending central trans-
versal beam 5a. A rack 9 is fitted to the central transver-
sal beam 5a along its length. The main body 5 addition-
ally includes front and rear transversal beams 6, 6,
which are guide rails 6, 6 running in parallel with the rack
9. Then, a slider 7 also having a lattice-like configuration
is arranged along the guide rails 6, 6 in such a way that
it may be laterally movable (along the direction indicated
by arrow X in FIG.A). The guide rails 6, 6 are preferably
provided with rollers or bearings so that the slider 7 may
move back and forth smoothly.
[0028] The slider 7 has a left longitudinal beam 7a run-
ning longitudinally along the left end of the slider 7 and
a slider drive motor 11 is secured to the left longitudinal
beam 7a. A pinion 11A is fitted to the rotary shaft of the
slider drive motor 11 and held in engagement with the
rack 9. Thus, as the slider drive motor 11 is operated,
the pinion 11a is driven to move along the rack 9 to move
the slider 7 as it is held in engagement with the rack 9.
It will be appreciated that the rack and pinion assembly
may be replaced by a linear motor or some other known
linear drive mechanism if it can drive the slider laterally
back and forth.
[0029] The slider drive mechanism including the slider
drive motor 11 is preferably provided with a brake mech-
anism so that the slider 7 may not inadvertently move
when the wheel chair 20 is stored in position or when
the car A is running or stopped. The drive operation of
the slider drive motor 11 is preferably controlled by
means of a hand switch located near the driver seat so
that the user of the wheel chair may easily operate it
when storing the wheel chair. It may be so arranged that
the hand switch is operated by means of a remote con-
trol unit. It is still preferable that the hand switch is turned
off when the engine of the car A is energized or the key
switch of the car A is turned on and while the car is in
operation.
[0030] While not shown, the rack is preferably provid-
ed near the opposite ends thereof with detection means
such as limit switches or proximity switches so that the
slider 7 getting to the left or right end of the guide rails
6, 6 may be detected and the operation of the slider drive
motor 11 may be automatically stopped when the slider
7 gets to that end.
[0031] A lift motor 10 for lifting the wheel chair 20 fitted
to the left longitudinal beam 7a and a belt 13 is wound
around a winding drum 10a fitted to the rotary shaft of
the lift motor 10. The belt 13 is provided with a hook 13a
at the front end thereof. It is also preferable that the lift
motor 10 is operated by means of a hand switch.
[0032] In this embodiment, the wheel chair 20 is fold-
ed laterally at the center of its seat. The wheel chair 20

is provided with a lifting belt 20a extending transversally
across the seat. The hook 13a is made to hold the lifting
belt 20a at the middle thereof. As the hook 13a is pulled
up to take up the lifting belt 20a and hence the wheel
chair 20, the wheel chair 20 is folded laterally by its own
weight. Thus, the wheel chair folding mechanism of the
embodiment is constituted by the hook 13a and the lift-
ing belt 20a.
[0033] The slider 7 is provided with an open area 15
for receiving the folded wheel chair 20 as the latter is
facing lateral sides of the car. A shaft 14 is running lon-
gitudinally along the left edge of the open area 15 and
a wheel chair holder 12 is supported by the shaft 14 at
a lateral side thereof. As seen from FIG. 2, the wheel
chair holder 12 is made to show an inversely U-shaped
cross section as viewed from the front of the car when
the wheel chair 20 is lifted by the belt 13. The wheel
chair holder 12 receives the folded wheel chair 20 and
then holds the wheel chair 20 at the lateral sides thereof
without any further movement.
[0034] The inversely U-shaped wheel chair holder 12
is provided at the top thereof with a hole 12a for allowing
the belt 13 to pass therethrough. Since the wheel chair
holder 12 is supported by the shaft 14 at a position ec-
centric relative to the top thereof, the wheel chair holder
12 is turned clockwise around the shaft 14 as the belt
13 is wound on after the wheel chair 20 is received by
the wheel chair holder 12 in FIG. 2. As a result, the wheel
chair 20 is made to take a substantially lying flat attitude
and become ready for being stored. In other words, the
belt 13, the shaft 14 and the lift motor 10 constitute an
attitude modifying mechanism for modifying the attitude
of the wheel chair 20.
[0035] An elastic water-proof cover 16 is made to cov-
er the entire upper surface of the slider 7. Alternatively,
the water-proof cover 16 may be made to cover only part
of the slider 7 if the wheel chair 20 and the user of the
wheel chair 20 located at the doorway are protected
against rain in wet weather. While the cover 16 may be
made of a hard material such as hard plastic or metal,
it is preferably made of a flexible material such as rub-
ber, vinyl or polyethylene because a sheet of such a ma-
terial can take any shape that conforms to the profile of
the wheel chair holder 12 and that of the wheel chair 20
so that it is not necessary to provide any extra space or
escape area for avoiding interference with the wheel
chair holder 12 and/or the wheel chair 20, while the use
of a metal or hard plastic cover may require such a pro-
vision. Thus, the wheel chair storage apparatus 1 can
be made compact and the manufacturing cost of the ap-
paratus can be reduced.
[0036] In this embodiment, a rotating means for rotat-
ing the main body 5 and the slider 7 relative to the car
A in order to eliminate the horizontal gap that can oth-
erwise arise between the location of the wheel chair
storage apparatus 1 on the car A and that of the doorway
B of the car A to be used when the user of the wheel
chair 20 moves into the car A.
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[0037] FIG. 3 is a schematic plan view of the main
body 5 comprising such a rotating means. In FIG. 3, the
components same as those of FIG. 1 are denoted re-
spectively by the same reference symbols and would
not be described any further.
[0038] The main body 5 is fitted to the fitting member
2 by means of a shaft 4 and rotatable on a plane parallel
to the roof of the car A (the sense of rotation being indi-
cated by arrow Z in FIG. 3). A stopper 18 is arranged at
a position eccentrically displaced from the axial line of
the main body 5 passing through the transversal beam
5a and made to abut the inner lateral side of the longi-
tudinal beam 7a of the slider 7. It is preferable that the
position at which the stopper 18 is fitted is laterally ad-
justable along the fitting member 2 so that the angle or
rotation of the main body 5 may be modifiable. A tensile
coil spring 17 is arranged between the main body 5 and
the fitting member 2 to urge the main body 5 toward the
position at which the wheel chair is stored (storage po-
sition) on the car A. Although not shown, the fitting mem-
ber 2 is provided with a stopper that abuts the main body
5 to hold the main body 5 to said storage position against
the resilient force of the tensile coil spring 17.
[0039] With the above described arrangement, as the
slider 7 is moved along the guide rails 6, 6 from the re-
tracted state by operating the slider drive motor 11, the
longitudinal beam 7 of the slider 7 abuts the stopper 18
on the way of the slider' s movement. Since the slider is
forced to move further along the guide rails 6, 6 by the
slider drive motor 11, the main body 5 and the slider 7
are rotated counterclockwise around the shaft 4 in FIG.
3. The angle of rotation can be modified by adjusting the
position at which the stopper 18 is fitted.
[0040] Now, how the wheel chair 20 is stored in the
wheel chair storage apparatus 1 having the above de-
scribed configuration will be described by referring to
FIGS. 2 and 4 through 7.
[0041] Referring to FIG. 7, for storing the wheel chair
20 in the apparatus, the wheel chair 20 is placed near
the doorway B and the slider drive motor 11 is operated
by means of the hand switch (not shown) to drive the
slider 7 toward the right side of the car A along the guide
rails 6, 6. The lift motor 10 is stopped when the slider 7
is driven to its extreme position where it projects from
the roof of the car A and abuts the limit switch (not
shown).
[0042] If the apparatus is provided with a rotating
means as shown in FIG. 3, the slider can be driven to
rotate with the main body 5 by a desired angle so that
the open area 15 of the slider 7 may be located right
above the wheel chair 20 even if there is a gap between
the doorway B (where the wheel chair 20 is located) and
the wheel chair 20 storage position of the car A.
[0043] Then, referring to FIG. 2, the lift motor 10 is
operated by means of the hand switch to unwound the
belt 13 from the winding drum 10a. As a result, the hook
13a at the front end of the belt 13 is lowered. Then, as
the belt 13 is wound up, the wheel chair holder 12

housed in the slider 7 is rotated around the shaft 14 by
its own weight and turns its inversely U-shaped contour
toward the wheel chair 20. Then, the user of the wheel
chair takes the lowered hook 13a and make it hold the
middle point of the lifting belt 20a arranged on the seat
of the wheel chair 20.
[0044] Then, the lift motor 10 is driven reversely by
operating the hand switch (not shown) under this con-
dition. As a result, the wheel chair 20 is lifted as the belt
13 is wound up by the winding drum 10a. Then, as
shown in FIG. 5, the wheel chair 20 is automatically fold-
ed from the lateral sides thereof by its own weight as it
is lifted (in the direction indicated by arrow Y in FIG. 5)
and inserted into the wheel chair holder 12 in a com-
pletely folded state.
[0045] After the wheel chair 20 is inserted into the
wheel chair holder 12, the lift motor 10 continues its op-
eration so that the belt 13 pulls the top of the wheel chair
holder 12 toward the winding drum 10a and rotates the
wheel chair holder 12 around the shaft 14 in the sense
as indicated by arrow U in FIG. 6. As a result, the wheel
chair 20 is made to lie flat and put into the slider 7
through the open area 15. As the wheel chair 20 is com-
pletely put into the slider 7, the operation of the lift motor
10 is automatically stopped by means of a limit switch
or a load switch of the lift motor (not shown).
[0046] As the slider drive motor 11 is driven reversely
by operating the hand switch (not shown), the slider 7
is moved to the roof of the car A to place the wheel chair
in the stored state as shown in FIG. 7.
[0047] The above procedure should be reversed to
take out the wheel chair 20 from the wheel chair storage
apparatus 1.

(Embodiment 2)

[0048] Now, a second embodiment of the invention
will be described by referring to FIGS. 8 and 9.
[0049] Referring to FIG. 8, with this embodiment, a
wheel chair 20 is stored in a position displaced back-
wardly from the doorway B of the car A. The fitting mem-
ber 2 is provided with a pair of arc-shaped guide rails
24, 25 arranged concentrically with different radii of cur-
vature so that the main body 27 may reciprocally rotate
between the storage position as shown in FIG. 8 and
the wheel chair lifting position (doorway B) as shown in
FIG. 9 (in the sense of rotation as indicated by arrow Z
in FIG. 9) while it is supported by the guide rails 24, 25.
[0050] The main body 27 of the wheel chair storage
apparatus 1' of this embodiment may also be provided
with a slider that can reciprocate as in the above de-
scribed first embodiment. However, in this embodiment,
the slider 7 of the main body of the first embodiment is
replaced by an arrangement similar to the slider 7 of the
first embodiment except that it is devoid of the slider
drive motor 11 (see FIG. 1). Thus, the components of
the arrangement of this embodiment that is similar to the
slider 7 of the first embodiment are denoted in FIGS. 8
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and 9 respectively by the same reference symbols as
the first embodiment and would not be described any
further.
[0051] The main body 27 of this embodiment is rather
wide on the car A and made to partly project rightward
from the car A simply by rotating to a position above the
doorway B so that the open area 15 comes to be located
right above the doorway B .
[0052] The main body 27 having the above configu-
ration is then linked to a rotary shaft 26a of a motor 26
fitted to a front portion of the fitting member. The rotary
shaft 26a is located at the center of arc-shaped guide
rails 24, 25 and linked to the main body 27 typically by
means of a key so that the rotary shaft 26a and the main
body 27 may be rotated integrally. It may be so arranged
that the operation of the motor 26 is controlled by means
of a hand switch as in the case of the first embodiment
and made to automatically stop by a detection means
such as limit switch. Additionally, it may also be so ar-
ranged that the main body 27 is prevented from rotating
excessively by means of a stopper.
[0053] With the arrangement of the wheel chair stor-
age apparatus 1 of this embodiment, the use of the slider
7 of the first embodiment can be eliminated to simplify
the configuration of the wheel chair storage apparatus
1. Additionally, as in the case of the first embodiment,
the open area 15 of the main body 27 can be positionally
adjusted and placed right above the doorway B by ap-
propriately shifting the position of the limit switch or the
stopper or by appropriately operating the motor 26 by
means of the hand switch.
[0054] For storing the wheel chair 20 in the wheel
chair storage apparatus 1, firstly, the open area 15 of
the main body 27 is moved right above the doorway B
by operating the motor 26. Then, as in the case of the
first embodiment, the wheel chair 20 is lifted and put into
the open area 15 by modifying its attitude. Thereafter,
the motor 26 is driven reversely to rotate the main body
27 in order to move it to the storage position as shown
in FIG. 8.
[0055] With this embodiment, the rotary shaft 26a of
the motor 26 is positioned on the longitudinal axis run-
ning through the center of the car and guide rails 24, 25
are arranged appropriately so that the main body 27 can
be rotated appropriately toward either the left side or the
right side of the car A.

(Other Embodiments)

[0056] While the present invention is described above
by way of preferred embodiments of the invention, the
present invention is by no means limited thereto.
[0057] For instance, the means for folding the wheel
chair is constituted by the hook 13a and the lifting belt
20a in the above description, the hook 13a may be re-
placed by a bifurcated hook fitted to the front end of the
belt 13 so that the wheel chair 20 may be seized by the
hook at the opposite lateral sides thereof. With this ar-

rangement, the wheel chair 20 will also be folded from
the lateral sides as it is lifted.
[0058] The configuration of the rotating means for ro-
tating the main body 5 by a desired angle of rotation rel-
ative to the car A is not limited to the above description.
Alternatively, the rotating means may comprise a motor
and a rack and pinion mechanism or a cylinder. Similar-
ly, the means for rec0iprocating the slider 7 may alter-
natively be made to comprise a cylinder or a linear mo-
tor.
[0059] While the attitude modifying means of either of
the above embodiments comprises a belt 13, a shaft 14
and a lift motor 10 in the above description, it may have
any desired configuration so long as it can drive both
the wheel chair 20 and the wheel chair holder 12 to ro-
tate. For example, it may be so arranged that the wheel
chair holder 12 is drawn into the inside of the slider 7 to
modify its attitude as the belt is taken up.
[0060] Additionally, while the wheel chair holder 12 is
turned around the shaft 14 to modify its attitude and face
sideways for storage in either of the above embodi-
ments, it is also possible to provide an arrangement for
holding the shaft by means of a link mechanism in order
to make it easy to shift the shaft and modify the attitude
of the wheel chair holder 12 as the latter is lifted. Still
additionally, it is also possible to provide an arrange-
ment of lifting the water-proof cover so that the motion
of the wheel chair holder 12 may not be hindered by the
cover.
[0061] It will be appreciated that the wheel chair stor-
age apparatus 1 can be turned reversely by arranging
the fitting member 2 rotatable relative to the support
members 3, 3 so that the user of the wheel chair may
ride into the car from the doorway located at the driver
seat and leave the car from the door way located at the
passenger seat. Then, a same wheel chair storage ap-
paratus can be used for both a car having the driver seat
at the right side and a car having the driver seat at the
left side to broaden the scope of applicability of the ap-
paratus.
[0062] As described above in detail, a wheel chair
storage apparatus according to the invention has a sim-
ple configuration and hence can be manufactured at low
cost. Additionally, it is free from malfunctions and oper-
ates reliably. Still additionally, since the wheel chair is
lifted up and down by means of a belt or a wire, the ap-
paratus can be applied to any car regardless of the
height thereof.
[0063] A wheel chair storage apparatus according to
the invention can prevent both the user of the wheel
chair and the wheel chair from being wetted by rain by
simply arranging a cover on the slider that reciprocates
above the doorway and/or the main body that is lifted to
a position right above the door way. Obviously, such an
anti-rain measure can be provided with little cost.
[0064] Finally, when the main body is made to rotate,
the open area of the apparatus for receiving the wheel
chair can be placed right above the doorway even if the
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position for storing the wheel chair on the car is not ver-
tically aligned with the doorway.

Claims

1. A wheel chair storage apparatus adapted to store a
wheel chair (20) of a physically handicapped in a
folded state in a storage space arranged on a roof
of a car, said apparatus comprising:

- a main body (5) including a storage section for
storing said folded wheel chair (20);

- an attaching means for attaching said main
body (5) to said roof, especially along lateral
side rails of said roof;

- a rotating means for rotating said main body rel-
ative to said car on a plane parallel to said roof
of said car between a position for storing said
wheel chair and a position right above a door-
way of said car;

- a lift means for lifting said wheel chair (20) from
said doorway and for folding said wheel chair
(20);

- a wheel chair holder (12) for receiving said fold-
ed wheel chair (20), for holding said wheel chair
(20) at the lateral sides thereof and for turning
said wheel chair (20) into a horizontal position.

2. The wheel chair storage apparatus according to
claim 1,
further comprising a water-proof cover (16) for cov-
ering said main body (5).

3. The wheel chair storage apparatus according to
claim 1,
wherein said waterproof cover (16) is made of an
elastic material.

4. The wheel chair storage apparatus according to any
of claims 1 to 3,
wherein said attaching means comprises a fitting
member (2) and support members (3).

5. The wheel chair storage apparatus according to
and of claims 1 to 4,
wherein said lift means (10) is a lift motor (10) being
attached to a left longitudinal beam (7a) of said main
body (5).

6. The wheel chair storage apparatus according to
claim 5,
wherein a belt (13) or a wire is provided for lifting
said wheel chair (20) from said doorway and for
folding said wheel chair (20) and for turning said
wheel chair (20) into a horizontal position, said belt
(13) or wire being provided with a hook (13a) at the
front end thereof.

7. The wheel chair storage apparatus according to
claim 6,
wherein said belt (13) is wound around a winding
drum (10a) and attached to a rotary shaft of said lift
motor (10).

8. The wheel chair storage apparatus according to
claim 6 or 7,
wherein said hook (13a) is made to hold a lifting belt
(20a) of said wheel chair (20), wherein said wheel
chair (20) is constructed to get folded laterally by its
own weight, when said hook (13a) is pulled up-
wards.

9. The wheel chair storage apparatus according to any
of claims 6 to 8,
wherein said wheel chair holder (12) is supported
by a shaft (14) at a position eccentric relative to the
top thereof, wherein said wheel chair holder (12) is
constructed to be turned clockwise around said
shaft (14), when said belt (13) is wound on after said
wheel chair (20) has been received by said wheel
chair holder (12).

Patentansprüche

1. Vorrichtung zum Laden eines Rollstuhls, die geeig-
net ist, einen Rollstuhl (20) eines körperlich Behin-
derten in einem zusammengefalteten Zustand in ei-
nem Speicherraum zu speichern, der auf einem
Dach eines Kraftfahrzeuges angeordnet ist, wobei
die Vorrichtung umfasst:

- einen Hauptkörper (5) mit einem Speicherab-
schnitt, um den zusammengefalteten Rollstuhl
(20) zu speichern;

- eine Befestigungseinrichtung, um den Haupt-
körper (5) an dem Dach, insbesondere entlang
der seitlichen Seitenschienen des Daches, zu
befestigen;

- eine Dreheinrichtung, um den Hauptkörper im
Bezug auf das Kraftfahrzeug auf einer Ebene
parallel zu dem Dach des Kraftfahrzeuges zwi-
schen einer Position zum Speichern des Roll-
stuhls und einer Position unmittelbar oberhalb
der Türöffnung des Kraftfahrzeuges zu drehen;

- eine Lifteinrichtung, um den Rollstuhl (20) von
der Türöffnung anzuheben und um den Roll-
stuhl (20) zusammenzufalten;

- einen Rollstuhlhalter (12), um den gefalteten
Rollstuhl (20) aufzunehmen, um den Rollstuhl
(20) an den seitlichen Seiten davon zu halten
und den Rollstuhl (20) in eine horizontale Posi-
tion zu drehen.

2. Rollstuhlspeichervorrichtung nach Anspruch 1, fer-
ner umfassend eine wasserdichte Abdeckung (16)
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zum Abdecken des Hauptkörpers (5).

3. Rollstuhlspeichervorrichtung nach Anspruch 1,
worin die wasserdichte Abdeckung (16) aus einem
elastischen Material hergestellt ist.

4. Rollstuhlspeichervorrichtung nach einem der An-
sprüche 1 bis 3, worin die Befestigungseinrichtung
einen Befestigungsteil (2) und ein Trägerelement
(3) umfasst.

5. Rollstuhlspeichervorrichtung nach einem der An-
sprüche 1 bis 4, worin die Lifteinrichtung (10) ein
Liftmotor (10) ist, der an dem linken Längsträger
(7a) des Hauptkörpers (5) befestigt ist.

6. Rollstuhlspeichervorrichtung nach Anspruch 5,
worin ein Gurt (13) oder ein Draht vorgesehen ist,
um den Rollstuhl (20) von der Türöffnung anzuhe-
ben und den Rollstuhl (20) zusammenzufalten und
den Rollstuhl (20) in eine horizontale Position zu
drehen, wobei der Gurt (13) oder Draht an dem vor-
deren Ende davon mit einem Haken (13a) versehen
ist.

7. Rollstuhlspeichervorrichtung nach Anspruch 6,
worin der Gurt (13) um eine Windentrommel (10a)
gewickelt und an einer Drehwelle des Liftmotors
(10) befestigt ist.

8. Rollstuhlspeichervorrichtung nach Anspruch 6 oder
7, worin der Haken (13a) ausgeführt ist, um den Lift-
gurt (20a) des Rollstuhls (20) zu halten, worin der
Rollstuhl (20) konstruiert ist, um unter seinem Ei-
gengewicht seitlich zusammengefaltet zu werden,
wenn der Haken (13a) nach oben gezogen wird.

9. Rollstuhlspeichervorrichtung nach einem der An-
sprüche 6 bis 8, worin der Rollstuhlhalter (12) von
einer Welle (13) an einer Position exzentrisch in Be-
zug auf die Oberseite davon gelagert ist, worin der
Rollstuhlhalter (13) konstruiert ist, um um die Welle
(14) im Uhrzeigersinn gedreht zu werden, wenn der
Gurt (13) aufgewickelt wird, nachdem der Rollstuhl
(20) von dem Rollstuhlhalter (12) aufgenommen
worden ist.

Revendications

1. Dispositif de rangement pour chaise roulante adap-
té pour ranger une chaise roulante (20) d'un handi-
capé physique dans un état plié dans un espace de
rangement agencé sur le toit d'une automobile, ledit
dispositif comprenant :

- un corps principal (5) comprenant une section
de rangement pour ranger ladite chaise roulan-

te pliée (20) ;
- des moyens de fixation pour fixer ledit corps (5)

audit toit, en particulier le long de rails latéraux
dudit toit ;

- des moyens de rotation pour faire tourner ledit
corps principal par rapport à ladite automobile
sur un plan parallèle audit toit de ladite automo-
bile entre une position pour ranger ladite chaise
roulante et une position juste au-dessus d'un
passage de porte de ladite automobile ;

- des moyens de levage pour soulever ladite
chaise roulante (20) dudit passage de porte ou
pour plier ladite chaise roulante (20) ;

- un support de chaise roulante (12) pour rece-
voir ladite chaise roulante pliée (20), pour main-
tenir ladite chaise roulante (20) sur les côtés
latéraux de celle-ci et pour faire tourner ladite
chaise roulante (20) dans une position horizon-
tale.

2. Dispositif de rangement pour chaise roulante selon
la revendication 1, comprenant de plus un couver-
cle étanche à l'eau (16) pour recouvrir ledit corps
principal (5).

3. Dispositif de rangement pour chaise roulante selon
la revendication 1, dans lequel ledit couvercle étan-
che à l'eau (16) est réalisé en un matériau élastique.

4. Dispositif de rangement pour chaise roulante selon
l'une quelconque des revendications 1 à 3, dans le-
quel lesdits moyens de fixation comprennent un
élément d'adaptation (2) et des éléments de sup-
port (3).

5. Dispositif de rangement pour chaise roulante selon
l'une quelconque des revendications 1 à 4, dans le-
quel lesdits moyens de levage (10) sont un moteur
de levage (10) qui est fixé à une poutre longitudinale
gauche (7a) dudit corps principal (5).

6. Dispositif de rangement pour chaise roulante selon
la revendication 5, dans lequel une courroie (13) ou
un câble est disposé pour soulever ladite chaise
roulante (20) dudit passage de porte et pour plier
ladite chaise roulante (20) et pour faire tourner la-
dite chaise roulante (20) dans une position horizon-
tale, ladite courroie (13) ou ledit câble étant munis
d'un crochet (13a) à l'extrémité avant de ceux-ci.

7. Dispositif de rangement pour chaise roulante selon
la revendication 6, dans lequel ladite courroie (13)
est enroulée autour d'un tambour d'enroulement
(10a) et fixée à un arbre de rotation dudit moteur de
levage (10).

8. Dispositif de rangement pour chaise roulante selon
la revendication 6 ou 7, dans lequel ledit crochet
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(13a) est constitué de façon à tenir une courroie de
levage (20a) de ladite chaise roulante (20), dans le-
quel ladite chaise roulante (20) est construite de fa-
çon à pouvoir être pliée latéralement sous l'effet de
son propre poids, lorsque ledit crochet (13a) est tiré
vers le haut.

9. Dispositif de rangement pour chaise roulante selon
l'une quelconque des revendications 6 à 8, dans le-
quel ledit support de chaise roulante (12) est sup-
porté par un arbre (14) dans une position excentri-
que par rapport au sommet de celui-ci, dans lequel
ledit support de chaise roulante (12) est construit
de façon à pouvoir être tourné dans le sens des
aiguilles d'une montre autour dudit arbre (14), lors-
que ladite courroie (13) est enroulée après que la-
dite chaise roulante (20) ait été reçue par ledit sup-
port de chaise roulante (12).
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